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THE PHYSIOLOGIC BASIS FOR THERAPEUTIC EXERCISE : 


EARL C. ELKINS, M.D. 
Section on Physical Medicine, 
and 
KHALIL G. WAKIM,.M.D., Ph.D. 
Section on Physiology 


Mayo Clinic 


ROCHESTER, MINN. 


Therapeutic or corrective exercise may be described as the scientific ap- 
plication of bodily movement in treatment of disease or of malfunction. It 
would appear that the definition of this subject should be more comprehen- 


icf sive. It should carry the implication that somewhat extensive knowledge 
<i! is necessary to use exercise or bodily motion adequately for therapeutic pur- 
Fae poses. Dorland’s definition of the term “kinesiology” reads: “The sum of 
ct? what is known regarding muscular movements, especially hygienic or thera- 
se¥e peutical movements.” This definition implies that wide basic knowledge is 
tek necessary and, were it not that confusion of terms might result, the definition 
bes. could be taken to apply to therapeutic exercise. One who accepts the re- 
Ge. sponsibility of supervision of therapeutic exercise should have knowledge of 
we ‘mechanical, biochemical and biologic laws in relation to mechanical efficiency 
and knowledge of physiologic and pathclogic-physiologic reactions resulting 
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from malfunction. Such a person must give special study to intricate physi- 
ologic processes in their relation to muscular and bony structures and must 
give consideration to the relationship of malfunction and normal function to 
organs of the body which otherwise are unaffected. 

|. In general, the teaching of therapeutic exercise, or kinesiology, has been 
grossly neglected in regard to its use in the field of medicine. The makers of j 
medical curriculums perhaps can be blamed to a certain degree for this neg- 
lect. In most medical schools little functional anatomy is taught in relation 
to the musculoskeletal mechanism. Usually, also, the physiology of muscle 
is not presented from the standpoint of its general function in regard to mo- 
tion. Little attempt is made to corrclate biophysical and purely physical 
laws with motion and locomotion. Even though motion is perhaps the most 
important function of life and the musculoskeletal system therefore consti- 
tutes an extremely important part of the body, much less time is spent in 
teaching the function of this system than is spent in teaching the functions 
of systems of lesser consequence. The use of corrective exercise has been 
of much greater interest to the physician practicing physical education and 
to the militarist than to the average physician. Correlation is lacking be- 
tween the kinesiologist on.the one hand, on the other, the physiologist, the 
anatomist and the practitioner of medicine. Much of the investigative work 
has been done by people interested in only one field, such as physical edu- 
cation or physiology of muscle. -Great benefffs might result from more in- 
terest in, and wider knowledge of, the basic principles of corrective exercise. 
The purpose of this discussion, therefore, is to present a few of those prin- 
ciples which seem to be basic, some of which are well known but little used 
from a practical standpoint. 


Structure of Muscles 


Despite the fact that skeletal muscles of man make up about 50 per cent r cent — 
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of the body weight, there is less attention paid to this system than to any 
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